Bactericidal effect of fatty acids on mycobacteria, with particular reference to the suggested mechanism of intracellular killing.
The effect of fatty acids on Mycobacterium smegmatis was examined in vitro at pH 5.0 to 7.0 to determine the role of fatty acids in the intracellular killing of mycobacteria. Unsaturated fatty acids showed strong bactericidal activity in low concentrations (0.005 to 0.02 mM), whereas saturated fatty acids, except for lauric and myristic acids, were not very effective even at a concentration of 0.2 mM. Addition of a saturated fatty acid (palmitic or stearic acid) to an unsaturated fatty acid (oleic or linoleic acid) did not strongly interfere with the bactericidal effect of the unsaturated fatty acid at pH 5.0 and 6.0. Ca2+ (3.0 mM), Mg2+ (1.0 mM), and gamma-globulin (0.4%) showed weak reversal effects on the bactericidal activity of unsaturated fatty acids at pH 5.0 and 6.0. Serum albumin and serum showed strong reversal effects. The concentrations of each fatty acid in a mixture (molar ratio, 1:1:1:1) of oleic, linoleic, palmitic, and stearic acids required for the killing of M. smegmatis in the presence of 2% serum (bovine, rabbit, or human) were 0.05 to 0.10 mM at pH 5.0 and 6.0 and 0.05 to 0.20 mM at pH 7.0, depending on the serum used. The susceptibilities of M. kansasii, M. bovis strain BCG, and M. tuberculosis to the mixture of the four fatty acids in the presence of 2% bovine serum were similar to that of M. smegmatis, although M. fortuitum was more resistant.